Droplet split-and-contact method for high-throughput transmembrane electrical recording.
This paper describes the rapid and repetitive formation of planar lipid bilayers via a mechanical droplet contact method for high-throughput ion channel analysis. In this method, first, an aqueous droplet delivered in a lipid-in-oil solution is mechanically divided into two small droplets. Second, the two small droplets contact each other, resulting in the lipid bilayer formation. Third, an ion channel is immediately reconstituted into the bilayer and the transmembrane current signals are measured. By repeating this procedure, massive data sets of the channel signals can be obtained. This method allowed us to perform statistical analysis of α-hemolysin conductance (n = 256 within 30 min) and channel inhibition experiments by contacting different types of the droplets in a short time frame.